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88.22; western Gulf, 87.72; lower lakes, 87 upper lakes,
86.30; Ohio valley and Tennessee, 89.69; upper Mississippi
-alley, 82.44; Missouri valley, 72.80; north Pacific, 92.00;1
middle Pacific, 81.03; south Pacific, 96.30. '

There were one hundred and thirty-seven omissions to predict
out of 3,690, or 3.71 per cent. Of the 3,553 predictions that
have been made, one hundred and eighteen, or 3.32 per cent.,
are cousidered to have entirely failed; one hundred aud thir-
teen, or 3.18 per cent., were one-fourth verified; four hundred
and thirty-five, or 12.24 per cent. were oune-half verified ; two
hundred and seventy-seven, or 7.80 per cent., were three-,
fourths verified; 2,610, or 73.46 per cent., were fully verified, so |
far as can be ascertained from the tri-daily reports.

29.

ey

CAUTIONARY STGNALS.

During November, 1883, two hundred and forty-one caution-
ary signals were displayed. Of these, two hundred and three,
or 84.2 per cent., were justified by winds of twenty-five miles,
or more, per hour, at or within one hundred miles of the station.
Tifty-two cautionary oftshore signals were displayed, all of;
which were justified as to velocity, and fifty or 96.2 were justi- |
tied both as to direction and veloeity. There were no “north-
west” signals ordered on the lakes during the month. Two!
hundred and ninety-three signals of all kinds were displayed, ;
of which two hundred and fifty-three, or 86.4 per cent., were.
fully " justified. These do not include signals ordered at dis-|
play stations where the velocity is only estimated. Twenty-:
one signals were ordered late.

Torty winds of twenty-five miles, or more, per hour were
reported, for which no signals were ordered.

TEMPERATURE OF WATER.
Temperalure of Water for November, 1883.

%5 l
Temperature ' e
nt bottom, "l‘""‘t"'blv | :
' dep
STATION. _ Range, i
Mux. | Min. | inches. |
° ° 2 | ft. in
Atlantic City, New Jerney 55.6 41,6 r 140 7 4 /
Alpena, Michigan 41.6 l 31.0 i 10.6 1110 3
Augnsta, Georgin 67.5 53.0 14.5 ‘ 5 8 ‘
Bultimore, Mary} 57.0 45.0 l 12,0 | 9 o 48.2 |
Block Island, Rhode 53.1 . 43.2 l 9.9 8 5 - 46.0 |
Boeton, Massnchusetts.. 49.6 ! 40.0 9.6 . 22 2 42.5 |
Buffulo, New York.. 49.6 i 35.0 | 14.6 10 2 | 43.5
Cedar Keys, Florida 79.9 I §5.9 ' 24.0 11 8 | 65.8
Charleston, South Carolinn.. 68,3 | 559 12,4 I 41 6 1 s9.4
Chicugo, TR0 e e 48.3 [ 343 . 4.0 . 8 & i aL§
Chincotengue, Virginia. 6o,0  43.2 168 s s 49.1 -
Cleveland, Ohio..... so.0 | 37.6 124 4 o | 43.0 .
Detroit, Michigan... 47.0 3.0 ¢ 1L,o 21 11 43.8 !
Delnware Brenkwater, Delaware s6.0 45.3 10.7 8§ 10 . 48.3 .
Duluth, Minnesotn ... 45.7 35.3 10.4 15 7 29,7
Eastport, Maine ... 47.% 4.2 3.5 | 15 11 | 36.8
Esconabu, Michignn ... 45. 34.5 ; 11.3 ; 15 4 32.6
Fort Macon, North Carolin 66.5 51,0 ! 15.5 3 7 : 556
Galveston, Texat...ee.s 74.0 52.3 21.7 i1 o i 65.0 |
Grand Haven, Michignn 46.8 32.3 14.5 19 0 . 40.8 i
Indinnola, Texas..... 77.1 53.5 23.3 ;S 6 ‘ 06.3
Juckaouville, Florith 74.8 2.0 12.8 18 o 63.3
Koy West, Florida....., 80.4 73.0 7.4 17 7 . 75.0 !
Mackinaw City, Michigan 47.6 3.8 1 158 1o o . 35.6 |
Marqueite, Michigan ... 42,7 35.0 . 7.7 X g 10 | 32.4 |
Milwaukee, Wisconsin ! 46,5 340 | 125 1 8 o 1 383
Mobile, Alabama...... 71.0 s8.0 13.0 1 14 9 60.5
New Haven, Connectic 9 39.5 11.4 ! 13 9 I 421
New London, Connectiout. .o connnierse | rereescnno s (PPN [ETSTRSRIRN
New York City 1447 ¢ B8 116 4 | 4s.0
Norfolk, Virginia. | so,0 | 10.5 17 3 537
Penwacoln, Florida {567 | 14.5 1 8 615
PYortland, Maine !o41.s 545 16 6 | 420
Portland, Oregon.. i 45.5 | 4.1 55 11 46.5
Provincetown, Massachusotts,. 4a3.1 7.9 12 8 43.7
Sandunky, Ohiv. e 32,5 , 16.0 9 9 44,1
8andy Hook, New Jersey 43.5 1 .12.5 1 o 46.0
San Francisce, Culifornin ., I 52,2 i 5.0 39 9 53.5
Bavannab, Georgitt. .. 57.3 9.4 ! 11 9 | 59.6
Smithville, North Carolina 53.2 i 13.2 10 o ' 558
Tolodo, Ohl0.eeirereeesinsiones 32,4 1 15.8 110 i 442
Wilmington, North Curolina. | st.0 12,0 21 8 [ 57.0
# No obseryations from 18t to 8th, inclusive, .

The temperature of water, as observed in rivers and harbors
at the Signal Service stations, during November, 1883, with the
average depth at which the obervations were made, are given
in the table below. The highest water temperature observed

during November, 80°.4, oceurred at Key West, Florida, on the
1st; the lowest, 31°, occurred at Alpena, Michigan ’on the
30th. The largest monthly ranges are: Galveston, Texas
21°.7; Indianola, Texas, 23°.3; Cedar Keys, Florida, 24, The
smallest monthly ranges are : Eastport, Maine, 3°.5; Portland
Oregon, 4°.1; San Francisco, California, 5°; Portland, Ma.ine:

:5°.5.

ATMOSPHERIC ELECTRICITY.
' AURORAS.

On the night of the 1st an auroral display was observed from
Minnesota eastward to New Lngland, and on the following

‘night a display was observed throughout the northern portions

of the United States. The latter display was observed as far
southward, on the Atlantic coast, as Portsmouth and Fort Ma-
con, North Carolina; over the central portions of the country it
was not reported by stations farther southward than centrat
Illinois; and west of the ninety-second meridian it was observed
only at. the more northerly stations.

The following reports, relating to the several displays of the
month, have been received : N

Kastport, Maine, 1st.—A faint auroral light was observed
from 8 to 11 p. m.

Portland, Maine, 1st.—A faint anrora was observed from 8.30
to 9.25 p. m. :

Boston, Massachusetts, I1st.— An auvoral light of bluish-

- green color, extending over about 20° of the northern sky, was

observed from 2.30 a. m. until daylight.

New Haven, Connecticut, Ist.—A Qim auroral light was
seen in the morthern sky at 11 p. m.

Barnegat City, New Jersey, 1st.—A brilliant aurora was
observed from 8.35 to 10.05 p.n. When first seen it con-

.sisted of a diffuse light of pale yellow color; at 9 p. m. lumin-

ous benm.s rose to an altltu_de of 25°, gradually fading and
reappearing. The whole display was of varying brilliancy
thie color at times being very bright. ’

Iscanaba, Michigan, 1st.—A diffuse auroral light appeared
at 7 p. m., and continued until 10 p. m., when the whole sky
became covered with clouds, and a narrow band of yellowish
light extended almost entirely around the horizon at an alti-
tude of 4°, the band varying in width from one to one aud one-
half degrecs.

Dualuth, Miunesota, 1st.—From 8.30 to 9.45 p. m. a faint
auroral light, with occasional streamers, was observed.

Dubuque, Towa, 1st.—A bright white auroral light, over g
bank of clond, was observed in the northern sky from 7.10 t;;
11.30 p. m.

Othet stations reporting the display of the Lst, are: Southing-
ton, Connecticat; Logansport, Indiana; Moorestown, New
Jersey ; Northfield, Minnesota. ’

Eastport, Maine, 2d.—An auroral arch was visible from 9
p. m. until the early morning of the 3d.

Point Judith, Rhode Island, 2d.—At 6 p. m. a faint auroral
light appeared in the northern sky; at 8 p. m. a low areh
formed, extending fromn northwest to northeast; at 8.15 p. m.

' beams of bright yellow color shot npward to an altitude of 30°.

The display ended during the early morning of the 3d.

Japtain H. R. Hughes, of the s. s. “Alene,”’ reports having
observed a brilliant aurora when off Barnegat, on the 24.

Atlantic City, New Jersey, 2d.—At 6.30 p. m. an auroral
arch extended over about 50° of the northern horizou; a few
minutes later a band of light, 4° in width, rose from the top of
the arch to an altitude of 40°, The display ended at 10.30
).om.
: Portsmouth, North Carolina, 2d.—A faint aurora was seen
here from 8.20 to 9.15 p. m., consisting of a dull straw-colored.
arch. |
Oswego, New York, 2d.—An auroral display began at 8 p
m. and was obscured by clouds at 10 p. m. It censisted of
beams of light, of various colors, reaching a height of 450,

Cleveland, Obio, 2d.—A steady auroral light and an imper-
fect arch were visible from 7 p. m. until the morning of the 3d.
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E%ca,naba, Mlchlgan, 2d.—An aurora of vanablb bulhau(,_y ] ’Iam«: — ‘th to 100]1, 18th, 19th 21st 2(1, 24th, 25¢th, 26th.
was observed from 6.30 to 9.15 p. m. Ocecasional beams: Utah.—23d.
appeared in the northeastern sky, converging to apoint near: Vermont.—9th, 12th.
the zenith. | W ashington.—24th.
Saint Vincent, Minnesota, 2d.—Auroral beains were visible|  Wisconsin.—4th, 5th, Tth, sth, 9th, 20th, 21st, 2oth, 26th,
during the early evening, but were soon obscured by clouds. |29th.
Springfield, Illinois, 2d.—At 8.30 p. m. a taint aurora was Wyoming.—3d.
observed consisting of a diffuse rose colored light. i At Cambridge, Lamoile county, Vermont, during the storm
Fort Shaw, Montana, 2d.—A faint aurora was visible from of the 12th, a barn was struck’ bv llghtmng and burned, re-

8 p. m. until the moruning of the 3d. 'sulbm{., in a loss of $8,000.
Lewiston, Idaho, 2d.—An aurora was seen here from 8.10 to,

10.30 p. m., extending over about 40° of the northern horizon. ! OPTICAL PHENOMENA.
Dayton, Washington territory, 2d.—A pale green auroral! : )

light, rese’mbling the morning t\vi’light was visible from 6.45 to | SOLAR HALOS.

11 p. m, Solar halos have been observed in the various states and

Port Angeles, Washington Territory, 2d.—A. faint aurora,! ’ territories on the following dates:
resembhng the morning dawn was visible in the northern sky ! Arkansas.—2qQ, 7th, 8th, 9th, 19th, 20th.

from 6 to 9.30 p. m. i California.—1st, 2d, 4th, 5th, 15th, 16th, 20th, 21st, 27th,
Other auroral displays were reported on the various dafes as l 28th.
follows ; Dakota.—4th, 7th, 8th, 9th, 19th, 21st, 25th.

3d.—Mount Washington, New Hampshire; New H.wen,l Florida.—3d, 22d.
Connecticut; Milwaukeé, Wisconsin; Dubuque, Iowa; Ifmt' Illmom——7th, 9th, 13th, 19th, 27th, 28th, 29th.

Totten, Dakot,l, La Crosse, Wisconsin. Indiana,—26th, Z7th 28th.
66h,—Marquette, Michigan; Duluth, Minnesota. ( Towa. ——3!1 8th, 19th, 29th.
13th and 18th. —Bmton Massachusetts, - Kansas. ~brh 13th, Z4th to 27th, 29th.
19th.—Block Island, Rhode I Island; Oswego, New York. Kentuol‘y.—l.lth, 270!1, 28th, 29th.
21st.—Saint Vincent and Moorhe"ul anowta Tort Tot- ] Maine.—10th.
ten, Dakota. Massachusetts —2d, 6th, 8th, 13th, 15th, 176h, 20th, 224d.

25. ~—Boston, Massachusetts ; Kitty Hawk, North (ﬂuolm‘l, i AMlchigan.—14th, 224.
Marquette, Muh]gm, Milwankee, Wisconsin; Saint Vincent,! Minnesota. —%rh, 27th.
Minunesota; Fort Bennett and dektou, Dakota '| Mixsissippt.—2d, 16th, 19th.

27th.—Milwaukee, Wisconsin. 1 Montuna.—25th.

29th.—Logansport, Indiana. ' Nebraska.—11th.
30th.—Mount Washington, New Hawmpshire. ' New Hampshire.—20th.
i New Jersey.—21st.
ATMOSPHERIC ELECTRICITY INTERRUPTING TELEGRAPHIC | Aezo York.—29¢h.

COMMUNICATION. i North Curolina.—4th, 9th, 18th, 30th.

Leavenworth, Kansas.—The telegraph wires were affected: Ohio.—5th, Tth, 12th, 13th, 29th.
by atmospheric electricity at this place, and at points eastward, | Tennessce. ~;t;h, 7th, 10th, 15th, 19th, 23d, 26th.
on the 21st. Texas.—15th.

Portsmouth, North Carolina, 2d.—The working of the tele- l Utah.—4th to Tth, 17th, 18th,
graph line was slightly disturbed at 8.30 p. m. of this date,| Vermont.—19th, 23d.

being probably due to the influence of the aurora which wus| Virginia.—15th, 24th.
vlslble at that time. Wisconsin.—2d, 14th, 26th, 27th.
THUNDER-STORMS. LUNAR HALOS.

|
1
i
|
|
Thunder-storms were reported in the various states and ter- |

Lunar halos have been observed in the various states and

riteries on the following dutes: territovies on the following dates:
Alabama.—224d, 26th. Alabama.—8th; 9th, 10th, 13th, 15th, 17th,
Arkansns.—35th, 9th, 10th, 19th, 20th, 21st, 25th, 26th. Arizona.—5th.
Colorado. ——4t;h Avkansas.—4th, 6th, 8th, 10th, 12th, 13th.
Florida.—261h. California.—Gth, 8th, 17th.
Illinois.—4th, 5th, Tth to 10th, 20th, 21st, 22d, 25th, 26th. Colorado.—8th, 10th, 21st, 22d.
Indiana.~—35th, 8th, 9th, 20th, 21st, z..)ch 26th i Dakota.—5th, 1th, hth, 9th, 13th, 17th, 19th, 21st, 25th.
Indian Territory. —-21st District of Columbia.—Tth.
Towa.—4th, 5th, 8th, 9th, 20th, 21st, 24th, 25th. Florida.—S8th to 12th, 14th to 17th.
Kansas. —4th oth Sth, 21st, 25th. Georgia.—5th, 8th, 10r..h, 11th, 13th, 19th.
Kentucky.~-2 lqt 2oth, 26th, : Idaho.—12th, 1Gth, 17th.
Louisiana. —215t; 26th. Tllinois.—2d, 8th, 9th, 10th, 19th, 29th.
Maine.~-30th. Indiana. —oth, 8th, IOth llth 1‘/t;h 16th, 18th, 20th.
Michigan.—5th, 8th, 9th, llth 20th, 21st, 25th, 26th. Towa.—Tth, 8th) 1%1\, l4th 1Sth
Minnesota.—5th, 25th, Kan.vas——()th, 7th, 8th, .Sth 18th, 19th.
Mzsszsszppz.-—-215t 22d, 24th, 256h. Hentucky.—11th, 20th.
Misgouri.—5th, Tth, bth, 9th, 20th, 21st, 25th. Louisiana.—16th.
Nebraska.—4th, oth, 8th, 25th. Maine.—5th, 13th,
New Hampslnre —9th. Massachusetts.—8th, 20th.
New Jersey.—10th, 30th. Michigan.—3d, Sth, 9th, 13th, 14th, 18th, 20th.
New York.—9th, 11th, 21st, 22d. Minnesota.—th, 6th, 7th 9th, 10th.
Ohio.—8th, Oth 20t:h 21st, 22d. Missouri.—S8th, 10th, 14th
Penasylvama —-9t,h 21st , Montang. —14th 15th.
Rhode Island.—1st. Nebraska.—1st, Gth 8th.
Tennessce.—5th, 8th, 9th, 20th, 21st, 22d, 25th. Nevada.-—5th.



